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r.O.BocypuKOB 
SaBeAyKDLUMM oxAe/iOM 



MnK6B01 J 28/18 
Cnoco6 nojiyHCHMH nopHcroro yrjiepOAHOro msacjimh 
H H3AenHe, nojiyneHHoe 3thm cnoco5oM 

HsoGpereHHC othocmtch k oGnacTH nojiyqeHMH nopMCTbix yrjie- 
pOAHbix MaTepHajTOB, coAep^amHx abb bhab nop - nopw c pa3MepoM 
MCHee 10 HM - oOecneHMsaiomMe aACopGMpywmyK) cnocoGHOCXb h nopw 
c pa3MepoM 5onee 100 hm - o5ecneHHBaK)mHe xpaHcnopT uencBoro 
KOMnoHeHxa k nopaM, aKTHSHO yHacTByioiuHM b npouecce aACOpOuMH^n 
MO)KeT HaiiTM npHMeHCHHe e paajiHHHbix oOjiacrnx tcxhhkh, CBHsaHHbix 
c aACOpGuMOHHbiMM npoueccaMM, xaKMx KaK sjieKTpoxexHMKa, mcamum- 
Ha HAp. 

B npaKTH4ecKOM AeHrenbHOCTM, ocoGchho 3a pyGe^KOM, b Hacron- 
mee bpcmh pacnpocrpaHeHbi cneAyKDiuHe TepMHHbi: 

- AJiM nopMCTOCTM c pa3MepoM nop Gojiee 100 hm - «TpaHcnopTHa^ 

nopHCTOCTb HJIH MaKpo nOpHCTOCTb»; 

- JUT9{ nopHCTOCTH c pa3MepoM nop Menee 10 hm 

«HaHOnOpHCTOCTb». 

yKa3aHHbie repMHHbi Hcnojib30BaHbi jjjisi pacKpbiTnR cymnocTH 
HacTOHLuero H3o5peTeHHH. 

npM pa3pa6oTKe aAcopGuHOHHbix MarepwanoB napaMerpaMH, 

nOAJie>KaiHHMH OnTHMH3aUHH, HBJIHIOTC5I: 

1) TexHOJiorMHHOcrb iriroroBjienHH h3 hmx paGoHHx a/ieMCHTOB 
ycrpoHCTB; 

2) co3AaHHe 5ojibiuoro KOjniMecxBa nop, oxjiHHaiomHxcH pa3Me- 
poM, ooecneMHBafoiuMx 3(})(})eKTHBHbiH npouecc aACop6uHH; 

3) MexaHHMecKaH npownocrb; 

4) noBbimeHHaH TcnjionposoAHOCTb, no3BonHK)ma5i Hcnonb30BaTb 
3TH Ma repnajibi b KpMoaAcopGuMOHHbix OTxanHbix 3-rieMeHTax. 

Oahhm h3 iiepcnehri MBUbix HanpaBjieHHM b 3toh o6jiacTH hbjihctch 
coiAaHHe rexHOjioi HM Hjt oroBJiCHHH aACopGuHOHHbix MaTepnajiOB, 
npeAycMarpHBaFOLucH 4)opMHpoBaHHe o5'beMa HaHonop h rpaHcnopT- 

HOH nopMCTOCTM HO pa3JlMMHbIM He3aBHCHMbJM MexaHH3MaM, HTO HO- 

3BOJi5ieT HanpaBjTCHHO perynnpoBaTb napaMerpbi hx nopMcroH crpyK- 
xypbi. 

HsBecTCH CHOcoG HOJiyHCHMH nopHCToro yrjiepoAHoro H3AejiMH 
[1]. CnocoG 3aKJii04aeTCH b c^opMOBanHM hjih SKcrpyAHpOBaHMH nac- 
Tbi, cocTOHmcM M3 nopoujKa KapGHAa KpeMHMH H npoMbimjieHHbix chh- 
TexMHecKHx CMOJi B KaseciBC CBH3yK)mero jjjih nojiyneHMH TpeGycMoro 

H3AeJIHH. ripM 3TOM (|)OpMHpyeTCH TpaHCHOpTHaH HOpHCTOCTb MaXCpHa- 

jia c pa3MepoM nop Gojiee IOOhm. SaxcM npOBOA^T Kap5oHM3auMK) b 
HHepTHOH aTMoc4)epe aah oGecneHCHHH MexanHnecKOH npoHHOCXH h3- 
AejTHH H noBbiLueHMH OAHopoAHOCTH CTO CTpocHMJi, J^ajiec H3Aejme noA- 



BepraercH TepMOXHMHqecKoii o6pa6oTKe xnopoM npH T=900-1000OC 
Ana npeBpamcHMH KapGMAHoro MaxepHajia b yrjiepOAHbifi. ripM 3tom b 
o6T>eMe HSACJiHa (J)opMHpyeTCH HaHonopHcraa crpyKxypa b pasMepoM 
nop MCHce IOhm. 

Hcnonb30BaHHe nonHMCpHOH CMonw b KanecTBe CBHsyiomero He 
nosBOJiaer AOCTHrHyxb bwcokoh MexaHHnecKOH npoHHOcxH H3-3a hh3- 
KOH MexaHHHCCKOH npoHHOCTH Kap6oHH30BaHHOH CMOJiw. Flpouecc Ae- 
crpyKUHH CMOAbi conpoBO^aerca o6pa30BaHHeM yrjiepOAa, KOTopbiH 
TaKJKe ynacTByer b npouecce (l)opMHpoBaHHa HaHonopHcrocTH, OAHaKO 
npaKTHHCCKH pa3Mep TaKOH nopHCTOCTH He peryjiHpyerca. B HTore He 
yAaexcfl noAyMHTb MaTepHajibi c 3aAaHHbiMH aACopGuHOHHbiMH cboh- 

CTBaMH. 

HaAejiHe, nojiyneHHoe H3BecTHbiM cnoco5oM, npeAcraBjiaer co6oh 
yr/iepoAHbiM MarepMaji, CKpenjienHbiM npoAyKraMw Kap6oHH3auHH cmo- 
Abi c 06-beMOM nopHCTOCTH 65-75% 06. npH 3TOM HacTb nop - 30 -32 % 
06. HBjiaerca xpancnopTHOH m MMeer pa3Mepbi nop Gojiee 100 hm, a 
ocranbHbie nopbr - Menee 10 hm. 

npHMCHeHMe H3Ae/iMH, nojiyqeHHbix M3BecTHbiM cnoco6oM, orpa- 
HHHCHO H3-3a HeB03MO)KHocTH noAy^eHHa peryAHpycMbix no pasMepy 
nanonop, peryjiMpycMOro oGi^eMHoro coAcpKaHHa KaK TpaacnopTHOM, 

TaK H HaHOnOpHCTOCTH. 

SaAaqcH Hacroamero H3o6pereHHa aBjiaerca npeoAOJiCHMC yna- 
saHHbix HCAOcraTKOB, a hmchho co3AaHHe xexHOJiorHH, no3BOJTaiomeH 
nojTVHHTb ymepoAHbie nopncTbie H3AejiHa c saAaHHbiMH pa3MepaMH na- 
Honop, oG-be.MOM nop, nx pacnpeAeneHHCM b o6T>eMe H3flejiHa. Saasjiae- 
Maa rexHOJiorHa noaBOJiaer iiojiyMHTb H3AejiHa 3aAaHHOM 4)opMbi (b tom 
HHCjie, AOcraTOHHO cjiOAMon) II pa3MepoB, rpeGyioiAHe MHHHMajibHOH 
MexaHMMecKOM oGpaGoi KH. 

3aaBJiaeMoe peiiienHc UKjHOMaer ABa o6T>eKTa, CBa3aHHbie cahhmm 
MioGpeiarejibCKHM 3aMbicjiOM - ciiocoG m M3Ae;iHe, nonyqacMOH 3tmm 
cnocoGoM. 

Cnocoo. coniacHo n jo6percnnK), BK/nonaeT cjiCAyiomHe craAMM: 

1) (})opMOBaHHe 3ai oTOBKH c rpaHcnopTHOH nopHCTOCTbK) H3 Hac- 
THu KapCHAa HJiM K-apGiiAOB 3neMeHTOB m3 paAa, BKJiK)4aiomero 
SJiCMeHTbi III, IV, V H VI rpynn FlepHOAHHecKOH CHcreMbi 
Zl.M.MeHAejieeBa; b bhac >KecTKoro yrAepoACOAep)Kamero Kap- 
Kaca, coAepA-auei o b cboch crpyKType qacTHUbi KapGnAa hjih 
KapGMAOB, BbiGpaHbix m3 yKa3aHHoro paAa h pacnojiojKCHbix b 
npeABapHTCJibHo ycraHOBneHHOM nopHAKe, oGecnennBaiomeM 
noAyneHHe na cjicAyHDiAHX cxaAHax 3aAaHHOH HaHonopHcrocTH 
no paaMepaM. oGicMy h pacnpeACJieHHio nop b oG-beMe hsac- 
jiHa; 

2) oGpa30BaHHe HaHonopHcrocTH b oG^cmc nonyncHHOH na 1-h 
craAHM 3aroTOBKM nyxeivi TepMoxHMM4ecKOH oGpaGoxKH ee b 



cpcAC ra30o6pa3Horo xjiopa npH noBbimeHHbix TCMnepaxypax b 
MHTepsajie 500 - 1 100 OC. 
CoBpeMCHHbie npeACTaejicHHa o crpyKxype yrjiepOAHbix Maxe- 
pMajiOB, yKasbiBaiOT Ha to, hto HaHonopbi, oGpaayioinMecH b npouecce 
xepMOXHMHHecKOH oGpaGoTKH c4)opMHpOBaHbi luiocKOCTHMH yrHCpo- 
Aa, MMCiOT 4)opMy meneii, iiiMpHHa Koxopwx sasHCHx ox xMna KapGnaa, 
Hcnonb30BaHHoro ana (|)OpMOBaHHfl aaroxoBKH c xpancnopxHOH nopHC- 

XOCXbK). 

3th xeopexHHecKHe npeACxaBncHHH xopomo cornacyioxcH c 3kc- 

nepHMCHXaJIbMblMH AaHHblMH, n03B0JIHBHMH aBXOpaM BblHBHXb CJIC- 

AyiomyK) sasHCHMOCXb: 

\-R 

X = Z*—^ (1); 

rjic X -3aAaHHbiH pasMep naHonop, hm 

Z - 3KcnepMMeHxajibHbiM K03(J)(J)HUMeHX, ycxaHOBJieHHbiM jijm pa- 
Aa Kap6HAOB 3AeMeHxoB H3 pHAa, o6pa30BaHHoro III, IV, V 
H VI rpynnaMH nepHOAHHCCKOH CHCxeMbi, pasHbiH 0,65- 
0,75 HM 

_ ^KPk 

npn Mc - MoneKyn^ipHaH Macca yrnepoAa, r/Monb 
Mk - MoneKyjiHpHaH Macca KapGwAa, r/MOJib 

p f; - rijioTHOCTb Kap6n>aa, i /cm^ 

p^ - luiOTHOCTb yniepo^aa, r/cM^ 

V - HHCJio aTOMOB yrjicpoaa b MOJiCKyjie KapOH^a. 

CepMH npCABapMrejibHbix onbixoB no3BOJiMjia b npaKTM4ecKOM 
AeHTejibHOCTH, sajiaBaHCb 3apaHee Tpe5yeMOH BenHHHHOH pa3Mepa Ha- 
HOiiop, BbiOpaxb jxjiH AOcrH/KCHMH yKasaHHOM uejiM HeoOxOAHMbiM Kap- 

BbiGpaB cooTBercTByiomMii bma KapGnAa Aajiee ero sacTMUbi 
(nopoLUOK) 4)opMyK)T B BHAe npoMe>KyTOHHoro H3AenH5i c nopHcrocTbio 
b MHTCpBajie 30 - 70% 06. nioGbiM H3BecTHbiM MCTOAOM, HanpHMep, 
npeccoBaHHCM c BpeMeHHbiM CBH3yiomHM HjiH 6e3 Hero, innHKCpHbiM 

JlHTbeM MJIM LUJlMKepHblM HaJlHBOM. 3aKJlK)4HTeJlbHOM CTaAMeM (J)OpMO- 
BaHMH, B XOAC KOTOpOFO OOJiyHaiOT 3arOTOBKy C MexaHHHeCKOH npoH- 

HOCTbK) npH CyKaTHH HC MCHce 10 MFIa H Tpe5yeMOH TpaHcnopTHOH 
nopHCTOCTbK) JiBnHCTCH o6pa6oTKa npoMOKyroHHoro H3AejiHH b cpeAe 
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ra30o6pa3Horo yrneeoAOpOAa hhh cmcch yrjieeoAopoAOB npH TCMnepa- 
Type, npcBbimaiomeH TCMnepaxypy hx pasno^CHHH. 

Bo3MO^HO Hcnojib30BaHHe npHpoAHoro ra3a h/hhh, no KpaiiHeH 
Mcpe, OAHoro yrnesoAOpOAa h3 rpynnbi, BKjnoHaromeH auernneH, Me- 
TaH, 3TaH, nponaH, nenxaH, reKcan, 6eH3on h hx npOH3BOAHbie. 

B yKa3aHHbix ycjiOBHJix npoHCxoAHT pa3no)KeHHe yrncBOAopoAa 
no peaKUHH! 

Cn, Hn, ->mC H- n/2 Hit (2) 
H oca^cHHC o6pa30BaBmeroc5i nHpoyrnepoAa na noeepxHOCTH h b 
oOi^eMe B nopax npoMexyxoHHoro M3AejiHH. 

yKa3aHHbiH HHTepBajT HanajibHOH nopHcrocxH CBH3aH c tcm, hto 
npw nopHCTOCTM Mcnee 30 % hc yABcrca nojiy4HTb b hsacjimh HeoGxo- 
AHMoro o5T>eMa TpancnopTHbix nop, oGecneHHBaiomHx Aocryn aA- 
copOxMBa K HanonopaM, b Koropbix nponcxoAHx npouecc aACOp5uMH. 

npH nopHcxocxH 6onee 70% H3AenHe ne oGnaAaex yAOsnexBOpH- 

XeJIbHOH MexaHHHeCKOH npOHHOCXbK). 

ripeAnoHXHxejibHOH hbh^icxch BejiHHHHa 35 - 50 %o6., BcneACXBHe 
xoro, Mxo OHa nerKO Aocxuraexcn bccmh AOCxynnbiMH NiexoAaMH 4)op- 
MOBaHHH 3aroxoBKH H o6ecneHHBaex Gojiee onxHMajTbHoe cooxHOiueHHe 
oObCMOB xpaHcnopxHbix M HaHonop b macnvm. 

Pacnex KOHKpexHoft BejiHHHHbi nopHCxocxH npOMOKyxoHHoro 
H3AeiiMa, Heo5xoAHMOM aah nojiy4eHHH 3aA^iHHoro oGi^CMa HaHonop, 
BbinojiHJiiox, Hcnojib3yH cneAyiomyio 3aBHCHMOCXb: 

r ^ 



1 ^un^ 



100 



/-I 



FAC ^0 - nopHCxocxb npoMOKyxoHHoro H3AenHH, % o6. 

(Pi - oO-beMHan ao/ih i - ro KapGwAa b CMecn nopouiKOB 

Vnn - 3aAaHHaH 06T>eMHaH AOHH HaHOnOp B KOHeHHOSl H3AejIHH. 

K = 1 "—^ 

FAe Mc- MOjieKy/iapHaa Niacca yr/iepOAa, r/MOJib 

Mki - MoneKyjiMpnaH Macca i - ro Kap5HAa, r/Monb 

Pc' njioxHOCXb yrjiepOAa, r/cM^ 

Pk^ • njioxHOcxb i - ro Kap6MAa r/cM3 

V - HHCJio axoMOB yrjiepOAa b MOjiekyjie KapGHAa 

n - KOnM4eCXBO KapGMAOB B CMeCH. 



npoAon^HTCJibHOCTb o6pa6oTKH B cpcAe KOHTpojiHpyercH hbmc- 

HCHHCM MaCCbl M3ACJ1MH. llpM H3MeHeHHW MaCCbl HO KpaMHCH MCpC Ha 3% 

y>Ke flocTHraercH npoHHOCXb aocraTOHHa^ ahh HcnojibsoBanHH H3Ae- 
nwH B KanecTBe aACOpGuHOHHbix 3jieMeHTOB, 3jieKTpOAOB KOHACHcaTO- 
pOB, MeM6paH AHH xpoMaTorpa4)HH. 

05bi4HO npouecc 3aKaH4HBaiOT npH M3MeHeHMM Maccbi Ha 3 - 20%, 
HTO o6ecneHHBaeT HeoGxoAHMyK) npoHHOCXb H3AenHH u najiHHHe xpan- 
cnopTHOM nopMCTOCTM* Hm>khh5i m BepxHHR rpaHMUbi o6yc-noBJieHbi 
npHMCHeHHeM Kap6HAOB H3 yKa3aHHoro paAa c pa3JTHHHOH nnoTHOCTbio. 

Ha npaKTHKC Hcnonb3yK)T SKcnepHMeHTajTbHyio 3aBHCHMOCTb, no- 
3Bon5iK)myK) ahh AanHoro BHAa KapGHAa, npn 3aAaHH0H BCJiHHHHe 
npOHHOCTHbix CBOMCTB nony4HTb HCoGxcAHMyK) BejiM4MHy TpaHcnopT- 
HOH nopHCTocTH, KOTopaH B 3aBHCHMOCTH OT pa5o4ero BcmecTBa, Haxo- 
A^imerocH B nopax, MO>KeT onpCACJiHTb KHHCTHKy npouecca. yKa3aHHaJi 

3aBHCHM0CTb HMeCT BHAI 

Am = Q(8o -Vtp)/(1 -8o) ; (4) 

Am - OTHOCMTejibHoe HSMeneHMe Maccbi npoMe>KyTO4H0ro M3AenMH, r/r 

8o - nopHCTOCTb npoMe>KyT04Horo H3AenH5i, % o6 

Vrp - 3aAaHHoe oO-bCMHoe coAep>KaHHe TpaacnopTHbix nop, % o6 

'5= PC. ' 

rjxe P c ' nnoTHOCTb yrjiepoAa, r/cM^ 

PcXf - nJlOTHOCTb CMeCH Kap5HAOB, r/cM^. 

/^jiH nojiy4eHHH H3AejiHH c HanonopaMH pa3jni4Hbix pa3MepoB, 
no3Bo;iHK)mHMH peajin30BaTb M36MpaTejibHyK) (J)HJibTpauMK) h aACopG- 

UHHD, Bbl6HpaK)T HC OAMH, a HeCKOHbRO Kap5HAOB, HCnOJIb3yH 4)opMyjTy 

(1) H cjieAywLuyK) 3aBncnMOcrb, TaK>Ke noATBep>KAeHHyK) SKcnepHMCH- 
rajibHO, no3BOJiHiomyK) oripeACJiHTb aohio Ka^oro KapGnAa b cmcch, 
KOTopaH Heo5xoAHMa ahh H3roTOBjieHM5i xaKoro H3AeJlM5i: 

v|/i = n ; (5) 

FAe M/i - o6i>eMHaH aojih naHonop pasMcpoM Xi b o5meM oO-bCMe naHO- 
nop. 

(Pi - oG-beMHaa AOJiH i-ro Kap6HAa b cmcch nopoinKOB. 
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n - KOJlM4eCTBO KapGMAOB. 



K/ = 1- 



FAe Mc- MoneKyjiHpHaH Macca yrjiepOAa, r/MOJib 

Mki - MoneKyji5ipHaa Macca i - ro Kap5HAa, r/MOJib 

p c' nnoTHOCTb yrnepoAa, r/cM^ 

Pa:, - njiOTHOCTb i - ro Kap6HAa r/cM3 
V - HHcno axoMOB yrjiepoAa b MoncKyne KapGH^a, 

/],ji5i nonyneHMH pasHOMepHO pacnpeAejiCHHbix b o5T>eMe hsacjihh 
HaHonop 4)OpMyK)T mnxxy c pasHOMepHO pacnpeAejieHHbiMH s Hen no- 

pOniKaMM pa3JIHHHbIX KapGHAOB (OAHOpOAHaH CMCCb), eCHH HCOGXOAHMO 

nojiyHMTb HaHonopbi, pacnpeACJieHHbie e o5'beMe b 3aAaHHOM nopHAKC, 
jnoGbiM M3 H3BecTHbix MCTOAOB TOTOBHT iiiHXTy c pacnpeAcneHHbiMH B 
HCH HacTHuaMH B cooTBeTCTBHH c 3aAaHHbiM nopjiAKOM, HanpHMcp, no- 

CJIOHHO. 

no OKOHHaHHH 4)OpMOBaHHH OOnyHaiOT 3arOTOBKy B BHAC ^ecT- 

Koro yrnepoAHoro Kapnaca , b o6T>eMe KoxopOH c(|)opMHpoBaHa xpaH- 
criopTHaH nopnCTOCTb ,no3BOJiHK)LuaH Ha craAHM TepMOXHMMHecKOM 06- 
pa5oTKH nojiyHHTb OAHOpOAHbie HaHonopw 3aAaHHoro pa3Mepa. 

JXl\?L (})OpMHpOBaHHH HaHOnOpHCTOCTM HonyHeHHyK) 3aroTOBKy 

noABepraiOT xepMOXHMHMecKOM oGpaGoxKC xjiopoM npH T - 500 - 1 100 
. HaHonopwcTOCi b o6pa3yeTCH npw yAajiCHHw neryqHx xjiopMAOB 
Kap5MAOo5pa3yK)mHx ajieMCH fob b cooTBercTBHH c peaKUMeH: 

3 C ^ +(/c7/i/2/;;Cb -> k.^n 3 ^CU t -fyc (6) 

FAe 3 f ' nepBHHHbiH KapGHA; 

A\/ /7. m - crexHOMerpHHecKMe K03(|)(J)MUMeHTbi. 

05pa5oTKy ocymeciBjiMK)T ao npeKpamcHHH H3MeHeHHH Maccbi 

3arOTOBKH. 

FoTOBoe M3AejiMe, iiojiyneHHoe 3aHBji5ieMbiM cnocoGoM, MMeer 3a- 
AaHHyio (jDopMy h pa3Mepbi, crpyKxypHO npeAcraBjiHCT co5oh nopHCXbiH 
yrjiepoAHbiH KapKac c xpaHcnopTHOH nopHcxocTbio, nonyncHHOH Ha 

CraAHH 4)OpMOBaHH5I, paBHOM 10-55 % H HaHOnopHCTOCTbK), 06'beMOM 

15-50 % . H3AejiHe coacp^kht oahh hjih HCCKonbKO thhob HaHonop, 
Ka>KAbiH H3 KOTOpbix xapaKTepH3yeTCH y3KHM pacnpeAencHHeM no pa3- 
MepaM: oxKjioHeHHe ox cpcAnero 3HaHeHHH xijm Ka^oro xHna nop hc 
npcBbiiiiaex 10 CoAep>KaHMe yrjiepoAa b Kapnace npeBbimaex 95 % 
Macc, npCAHOHXHxejibHO 99 % Macc, x.e. npanxMnecKM nojiyneHHoe h3- 



ACHHC COCTOHT H3 HHCTOFO yrjiepOA^ H HMCCT 3HaHHTenbHyiO npOHHOCTb, 

nosBOHHioatyK) noBbiCMTb cpOK cjiy>K6bi m pacuiMpHTb AnanaaoH npM- 

MCHCHMH B yCnOBHHX,Tpe5yiOmHX COXpaHeHHJI 4)OpMbI H3AenHH npH 3KC- 

nnyaTauHH. 

B pesynbTaxe Bbi5opa cooTBercTByiomHx Kap6HAOB h npOBeACHHH 
(|)opMOBaHMH B ycjiOBMHx, npeABapHTCJibHO onpcAejieHHbix m3 ycraHO- 
BneHHbix aBTOpaMH aaBHCHMOCxeH, b kohchhom Hxore nojiynaiOT H3Ae- 
jiHe c pa3MepoM naHonop, hx oG'beMOM h pacnpcAencHHeM, cootbct- 
CTByiOLUHMH 3aAaHe, peuiaeMOH npn 3KcnnyaTauHH H3AeJiHH, 

B KanecTBe B03M0}KHbix MeroAOB (|)opMOBaHHH, npHMenaeMbix jijm 
peajTH3auHH AaHHoro cnocoGa, mo^ho npHBCCTH npeccoBaHHe, uijih- 

KepHOe HHTbe, UUIHKepHblH HaJIHB. 

C4)opMOBaHHoe npoMe^yroHHoe H3AejiHe noABepraiOT o6pa5oTKe 
B cpeAC, no KpaHHCH Mepe oahofo yrncBOAopoAa h3 p5iAa, coAep:>Kamero 
aucTHjieH, MeraH, araH, nponaH, neHxaH. reKcaH, 6eH30Ji h hx npoH3- 
BOAHbie. npH Hcnojib30BaHHH yrncBOAopoAOB h3 yKa3aHHoro p^Aa on- 
xHMajibHbiM HBji5iexcH HHxepBaji xcMnepaxyp 550-1200^C, Hmchho b 
3XOM HHxepBane naxoAHXCH xcMnepaxypbi pa3JTO^eHHH yKa3aHHbix yr- 
jieBOAopoAOB. B03M0XH0 Hcnonb30BaHHe npHpoAHoro ra3a, npn 3xom 
uejiecoo6pa3HO nOAaep>KMBaxb xeMoepaxypy b MHxepBajie 750-950^C. 

XjiopHpoBaHHe npoBOAHx xaKHM >Ke o5pa30M, Kan h b H3BecxHOM 
peiiieHMM, BbioMpan npn 3rOM xcMiiepaxypy b HHxepBa/ie 500-1 lOO^C b 

3aBMCHMOClH OT IipHpOAbi HCXOAHblX KapGnAOB. B 3XHX yCHOBUHX HOJI- 

HOcrbK) yAajiHK)iCH h3 M3AejuiH jieiy4ne xjiopwAbi Kap6MAOo6pa3yK)mMx 
3JieMeHTOB B cooTBexcrBUM c peaKUHeM (5). 

3aHBii>ieMoe peuieHiic (lOHcuHeiCH cjieAyK)LUHMH npHMepaMw. 

npHMep 1 . 

npuNiep n3roTOBjieHMH m^acjuih u buac xaGjierKH pa3MepOM d- 20 mm, 
h=5 MM c pa3MepoM HaHonop 0,8 hm h hx oG'beMOM 0,3 cmVcm^ paBHO- 
MepHO pacnpeAejiCHHbix b oGbCMC, npHFOAHOi o jui^ nornomeHMH 6e30- 
jia H3 B03Ayxa. JIjih nojiyMCMHH H3AejiMH Ha ochobc npeABapHxejibwo no- 
jiyHCHHOH 3aBMCMMOcrM (I) /uiH X = 0,8 HM BbiGpaH nopOLuoK KapGnAa 
XHxaHa. H3 riopoiuKa KapGnAa rHxana, c pa3MepOM nacxHU 20 mkm 
4)opMyK)x npoMCA'yroHHOc hjacjimc M^rroAOM npeccoBanHH c BpeMeH- 
HbiM CBH3yK)mHM ( Hcnojib3yK)r 3XHjiOBbiH cnnpx) Ha rHApaBjiHHecKOM 
npecce 0-125 npn AaBjiCHHH 300±iO kfc/cm^ . 

JXiiH HonyMeHHH 3aAaHHoro oG-bCMa HaHonop(VHn - 0.3 cmVcm^) 
npeA npeccoBaHHCM onpCAenHiox HeoGxoAHMyio BejiHHHHy nopncxocxM 
npOMe>KyxoHHoro H3AejiHH, Hcnojib3y5i cooxHonieHHe (3) : 

npH Mc = 1 2 r/MOJib; cpi = 1 ; pc = 2.2 r/ cm^ ; n = 1 ; 
Mk = Mjic = 60 r/MOJib; pk = pxic = 4,92 r/cM^ 

noTiyMaeM: = (1-^-^^)100= 45% 
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KojiM4ecTBO nopouiKa TiC, HeoGxOAHMOro flflK nojiyHCHHa npo- 
Me^yroHHoro H3AenH^ saxiaHHoro pasMepa h nonyneHHOH BenHHHHOH 
nopHCTOCTH paccHHTbiBaiOT no cneayiomeH BaBHCHMOCXH : 

m = pk( 100. 8o) V/100 

V = h 
r^e V- o6i>eM HSAejiHH, ' 4 > 

d - AwaMerp saroTOBKH, 2cm 
h - Bbicoxa saroTOBKH, 0,5cm 

OTciofla: m=4,93(100-45)-iii:^-0,5=4,26r 

J\ii9{ npwroTOBjieHMH LUMXTbi K nopOLUKy TiC b KOJiMHecree 4,26 r 
Ao6aBjiHK)T 3THnoBbiH coHpT B KonHHecTBe 10% OT Maccbi nopouiKa. 
riocjie npeccoBaHMM npOMe>KyT04Hoe HSAejine cymax npH 150 ± lO^C b 
TeneHHe 1-1,5 nacoB ao nojiHoro yAajiCHHH BpcMCHHoro CB5i3yK)iJnero. 
SaxcM ocymecxBJi5iiox BBeACHwe yrjiepoAa b 3aroxoBKy nyxCM xepMH- 
HecKOH o5pa5oxKH b cpCAe npHpoAHoro rasa npH axMOC(J)epHOM AaBne- 
HHH. HepeA ocymecxBjTCHHeM AaHHofi xexHOJiorHnecKOH cxaAHH pacHH- 
xbiBaiox Heo5xoAHMbie H3MeHeHHM Maccbi saroxoBKH no (j)opMyjie (4), 
saAasan rpancnopxHyK) nopMcrocxb paBHon 25 % o6. 

100- 4^ 

BBCAeHHC nnpoyniepoAa ocymeciBnHiox b npoxonnoM KBapueBOM 
peaKxope npn xcMneparype 850*^C b xeneHne 12 nacoB ao H3MeHeHHH 
Maccbi Ha 1 5% . 

riocjie jxoro oGpa jcu xjiopMpyHJX. XjiopMpoBaHMe ocymecxBJiHfOx 
B npoxoHHOM H30xepMMMCCK0M KBapucBOM pcaKXopc npn xcMnepaxype 
650"C B xeneHiie 4 MacoB. 3axeM iipoBOAHx npoAyBKy peanxopa aproHOM 
npn xeMnepa rype SOO^C ;uim yAajiCHHH n3 30Hbi peaKxopa h BHyxpeHHen 
noBepxHOCi M o6pa3ua n^obi i Ka \jiopa. 

CBOMCi Ba nojiyMennoro Ma i epMajia npeACxaBJienbi b xaGjinue. 

ripHMcp jVq 2. 

ripHMep H3rOXOBJieHHH MSACJUiH AMaMCXpOM 30 MM H BblCOXOH 5 MM H 

HanonopaMM pa3MepoM 0,8 h 2 J hm, pacnpeAenenHbiMH paBHOMcpno b 
o5beMe H3AejiHH. JXji^ nojiyneHUH hsachhh na ochobc npeABapnxejibHO 
nonyHCHHOM 3aBMcnMOCXM(l) ajih Xi = 0,8 hm BbiGpan nopouiOK Kap- 
6HAa rnxana, a jxjm X2- 2,1hm Bbi5paH nopomoK KapGnAa MonnGAena. 

JJ^jiH oGecneneHMH paBHoro o6i>eMHoro coACp)KaHMH Hanonop 
o5oHx pa3MepoB ncnojibsyiox cMecb, coACp^Kamyio 40% 06. KapGnAa 
MOJiMGAena m 60% KapGwAa xnxana, 4x0 onpCAeji^iiox no (j)opMyjie (5). 
HeoGxoAMMoe KOJTH4ecrBO yKasannbix KapGwAOB paccMHXbiBatox cjie- 
AyK)mMM o6pa30M: 



pCM = Cplpl + (p2p2 

TAC cpi,cp2 - o6i>eMHoe coAep>KaHMe KapGwAa xwraHa h KapGnAa mo- 
jiM5AeHa cooTBeTCTBCHHO ((pi =0,4, (p2= 0,6); 

pi,P2 - njioTHOCTb KapGMAa THxaHa m KapOwAa MonMGACHa co- 
OTBCTCTBeHHO (pi — 8,9 f/cm^, p2 - 4,93 r/cM^), 

OTKyAa pcM = 0,4 . 8,9 + 0,6 • 4,93 = 6,52 r/cM^ 

OTKyAa MaccoBan aojih KapGHAa MonHGAena: 

ai = 0,4 = 0,55 Bec.H. 

6,52 

a KapGHAa THxaHa: 

4 93 

ai - 0,6 — = 0,45 Bec.H. 

6,52 

LUHXTy roTOBHT h npeccyiOT b ycnoBHHx npHMcpa Nq I . 

/tjlH nOJiyseHHH M3AeJlHH 3aAaHHOH 4)OpMbl H paSMCpOB HCoGxo- 

AHMa HaBecKa, paccHHTbiBaeMan b cooTBexcTBHM co cjieAytomeii 3aBH- 

CHMOCTbK): 

m = Pcm(100- 8o)- V/100 
FAe pcM - nnoTHOCTb cmccm KapGnAOBi 

Eo - nopHCTOCTb npoMe^yxoHHoro HSAejiHH, % o5. ; 

V - oG-bCM H3AenMH, cm ^, V = h 

4 

d - AwaMerp H3AejiMH, 3 cm; 
h - Bbicoxa HiAcnHH, 0,5 cm. 

HeoGxOAHMyK) nOpwClOCTb npOMOKyTOHHOrO H3AeJlHH BbiOw- 
paK)T, HCXOA^ H3 COOTHOmeHHH (3). 

rioACTaBjTHJi yKa3aHHbie BenHHHHbi npn 3aAaHHOM cyMMapHOM 
o5 bCMC HaHonop, pasHOM 0,4 cmV cm^: 

eo=(100- ^-^ )100« 35%o6 

(1 - — ) • 0.4 + (1 - . 0,6 
2,2-203 2,2-60 

OTKyaa Heo6xoflHMaH Macca HasecKH: 

m = 6,52 (100-35) ^^^^^ 0,5/100= 6,65 r 

4 

rio/iyMeHHoe npoMexyroHHoe xeno noflBepraiOT TepMHqecKOH o6- 

paGoTKC B ycjiOBMHx FlpHMcpa Xq I. BBeACHMe nMpoyrjiepoAa ocy- 

LuecrenKiOT b ycnoBHHx FTpHMcpa Nq 1 ao HSMCHeHHH Maccbi H3AejiHJi Ha 

IVo, KOTopoe onpeAC/iaKJT no ^JOpMyne (4) npM ycjiOBHM 

\rp= 20 % o6. 

0,307(35-20) .^^ 

Am = ^ ^ - 100 = 7% 

100-35 
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XnopHpOBaHHC nonyneHHOH 3aroTOBKH npOH3BOA«T b ycnoBHHx 
ripHMepa Nq \. 

CBOHCTBa o6pa3uoB, nonyMCHHbix b IlpMMepax NqI h Nq2 , npea- 
craBjieabi b TaGji. 



TaGjiMua 



No 


CocraB 


CyMMap- 


06T>eM 


06T>eM 


Pa3Mep 


npH- 


CMCCH Kap- 


HblH 


Hano- 


TpaHcno 


nop,'») 


Mepa 


5haob, 


o6T>eM nop,') 


nop,2) 


pTHblX 














nop,^) 








% Mace 




VHn, 


Vrn, 


Xi 


X2 






cmVcm^ 


cmVcm^ 


cmVcm^ 






1 


100% Mace 


0,56 


0,29 


0,27 


0.75- 






TiC 








0.90 




2 


55%Mo2C+ 


0,62 


0,41 


0,21 


0.75- 


1.9- 




45%TiC 








0.90 


2.25 



npHMenaHHe: 

1 . CyMMapHbiH o5i>eM nop onpe^eneH rHflpocraTHHecKHM mcto- 
AOM no rOCT 473.4 -81. 

2. OO-beM HaHonop onpeAejiCH aKCHKaxopHbiM MeroflOM no aa- 
copouHH 6eH3ona b craxMHecKnx ycjiOBHHx [2], 

3. OO'beM TpancnopTHbix nop onpezxenen no 4)opMyne 

Vt„ = V. - V„n. 

4. OnpexieneHHC pa3Mepa nanonop ocymecTBJiHJiH mctoaom ra30- 
Bofi nopoMCxpHH. 

HpejicxaBjieHHbie Aannbie no3BOJT5iiox CACJiaxb bmboa o co3AaHHH 
HOBoro cnocoGa nojiyHennH nopncxoro yrnepo^Horo H3AejiHa, coflep- 
■/Kamero xpancnopxHbie nopbi h nanonopbi c peryjinpyeMbiMH pa3Mepa- 
MM H pacnpeAejiCHHeM nanonop b ero oG'beMe , a xaK>Ke oG'bCMHbiM co- 
Aep>KaHMeM o6onx bmmob iiopHCxocxH, M3AeAMH, cornacHO H3o6pexe- 
HHK), Moryx nanxH mnpoKoe npHMeneHHC ansi norjiomeHHH h MHKpOflO- 
3HpoBaHH5i BemecxB, ohhcxkh h pa3flejTeHHH KpnorenHbix ^HjooKOCxen h 
ra30Bbix cMCcen, b KanecxBe BbicoKonopucxbix 3JieKxpoflHbix Maxepna- 
jiOB M x.n., O/iaroAapH HajiMHHio b hhx nopncxocxM xpeOyeMbix pa3Me- 

POB. 

3aHBneHHbiM cnoco5, noMWMO yKa3aHHbix npcHMymecxB, xexHO- 
jiorHHCH, x.K. o5ecne4MBaex nojiyncHHe H3AenHH choxchoh (|)opMbi c mh- 
HMMajibHOM MexaHH4ecKOM oGpaGoxKoil, b nacTHOCXH xanoM 4>opMbi, 
Koxopyio HeB03M0>KH0 nonyHHXb H3BecxHbiMH MexoAaMH. BnaroAapH 
BbicoKOH MCxaHHHecKOM npo4HOCXH M3AejiMH, coFJiacHO M3o6pexeHMK), 
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Moryr SKcnnyaTHpoBaTbCH b ycjTOBnax, xpeGyiomHX coxpaHCHHa ^op- 



Mbl. 



HCTOHHHKH, HCnOJTb30BaHHbre npH cocraBJieHHH OnHCaHHH 

I. Bpecjiaseu K.C. m ^p. HcnojibsoaaHMe TpyGnaTbix msacjimh b 
KpHoaAcop6qHOHHbix Hacocax // YrnepoAHbie awop6eHTbi h hx npHMe- 
HCHHe B npoMbimneHHocTH.- M., HayKa, 1983 r. - c.243. 

,^o. ^^^''^^^ OCHOBbI aflCOpGUHOHHOH TCXHHKH.- M., XhMHH 

1984r.-c.33. ' 



• 

OOPMYJIA HSOBPETEHMil 



1. CnocoG M3roTOBneHMH nopMcroro ymepOAHoro MSAenMH, BKjiiOHaiOLUMM 

CraAHH (|)OpMOBaHH5I 3arOTOBKH C TpaHCnOpTHOH nOpHCTOCTbK) H 05pa30BaHHH 
B HCM HaHOnOp nyXCM TepMOXMMMHeCKOW oGpaGOTKM, OTJlMKaiOmMMCH TCM, 4TO 

aaroTOBKy c TpaHcnopXHOH nopHCXocrbio ^JopMyiox b bhac >KecTKoro yrnepoA- 
coAep5Kamero xapKaca, coAep^Kaunero b cbocm crpyKxype HacTMUbi KapGMAa 
HjiH Kap6HAOB, BbiGHpaa h pacnonaraH hx b nopH^Ke, o6ecneHHBaK)meM 
nojiyHCHMe saAaHHbix pa3Mepa HaHonop, o6T>eMa nop m mx pacnpCAejieHMH b 

2. Cnoco5 H3roTOBneHHa nopHcroro yrjiepoAHoro H3AenHJi no n.l, 

OTJlM4aK)LUHMCH TCM, 4TO B Ka4eCTBe KApGnA^ MJIM KapGwAOB MCnOJlb3yK)T 

KapGHAbi ajievieHTOB h3 paAa, BKjnoHaiomero III, IV, V hah VI rpynnbi 
riepMOAHHecKOM CMcreMbi McHACJieeBa. 

3. CnocoG no jiioGoMy m3 n.l mjim 2 OTJiMHatouuMMCH tcm, 4to KapOnA hjih 
Kap6HAbi Bbi5HpaK)T Ha ocHoae 3aAaHHoro pasMcpa Hanonop ox (J)H3hko- 
xMMMHecKMx KOHCxaHx KapGMAa: 



X = Z 

Z = 0,65 - 0,75 HM 

X -3aAaHHbiH pa3Mep Hanonop, hm 



\-R 

R 



iipH Mc - MOJieKViiHpHaH Niacca yi jiepoAa, r/MOjib 
Mk - MOJieKyjmpHaM viacca KapGnAa, i/MOJib 

Pf^ ' iiJiOTHOcrb KapGMZia, iVcm-'^ 
Pc - rijiOTHOcrb yniepOAa, \ic\\^ 
V - HHCJTO aroMOB yrjiepojia b MOJiCKyne KapGHja. 



4. Cnoco5 no jiK)6oMy h3 n.l - 3, oxjiHHaiomHHCH xeM , hto cocraB CMecH 
nopoujKOB KapGMAOB Bbi6MpaK)T MCXOAH M3 TpeGyeMOFO pacnpcAejieHMH 
HaHonop no pasMepaM, HcnojibBya cooTHOuieHne: 
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rfle \\Ji - oe-beMHan aojih naHonop pasxiepOM Xi b o6ineM oGteMe Hanonop. 
- 06-beMHaH jxon?i i-ro Kap6H;ia b cmcch nopoiuKOB. 

n - KonHHecTBO KapGHAOB. 



FAC Mc- MOJiCKyjiHpHaji Macca yrjiepoAa, r/MOJib 

Mki - MOJieKyjiHpHaH Macca i - ro Kap6HAa, r/Monb 

Pc - nnoTHOCTb yrnepoAa, r/cM^ 

P - njiOTHOCTb i - ro Kap6HAa r/cM3 
V - HHCJTO aTOMOB yrjiepoAB b MOJiCKyne KapGwAa. 

5. Cnoco5 no jTio6oMy h3 nn. 1 - 4 oTJiHnaiomHHca tcm, hto craAHJi (t)opMOBaHna 
BKmosaer 4)opMMpOBaHMe npOMOKyxoHHoro msacjimh h3 nopouiKOB KapGHAa 
HJTH KapGHAOB H nocHCAyiomyK) o6pa6oTKy ero b cpcAC ra30o6pa3Horo 
yrjiCBOAopoAa hjih cmcch yrneBOAopoAOB npn TCMnepaxype, npcBbimaiomeH 
TCMnepaTypy pa3Jio-AeHHH yrneBOAopoAa wnw yrjiesoAopoAOB, ao H3MeHeHHH 
Maccbi npoMCyKyTO'iHoro msacjiuji hc Menee mcm na 3%. 

6. CnocoG no jiK)6oMy n3 ini.l - 5 , oniHMaiomHMCH tcm, hto npoMe>KyT04Hoe 
H3Aejuie (l)opMMpyKTr c nopncroci bio 30 - 70 % 06, npcAnoM mxejibHO 35 - 50 % 
o5. 

7. CriocoG no inoGoMV n.t myhkiob 1 - 6, onmHaioniHHCH tcm, hto 
npoMe/KYTOHHoe M3AejiMc (|)opMyior c nopncrocibK), onpeAejineMon cjiCAViomeH 
saBncMMOCTbio: 



K/ = 1 - 




I'. 



*100 



1 - 



J 



V 



FAC ^0 - nOpHCTOCTb npOMe>KyT04HOrO H3fleJlHH, % o5. 



(p i - o6i>eMHaM AOJiH i - ro KapGwAa b CMecn nopouiKOB 



V„n - saaaHHaH oGbeMMan aojih HaHonop,B kohchhom H3AejiHH. 





3 



p^,- nnoTHOCTb yrjiepOAa, r/cM^ 

P - njioTHOCTb i - ro Kap5HAa r/cM3 
V - HHCJio axoMOB yniepo^a b MOJieKyne KapGHAa. 

8. CnocoG no jiK)5oMy m3 n.l - 7 , OTjiwHaiomMMCH tcm, 4to oOpaGoxKy s cpCAC 
yrjieeoAopofla hjih cmcch yrneeoAopoAOB ocymecrBjiarox ao H3MeHeHHH Maccbi 
npoMcsKyTOHHoro H3flenH» b cooTBercTBHH co cneayiomeH saBHCHMOCxbio: 

Am = Q (eo -Vrp)/ (I - so) 
Am - OTHOCHTejibHoe HSMCHeHHe Maccbi npoMOKyroHHoro HsaejiHa, r/r 

80 - llOpMCTOCTb ripOMOKy TOHHOrO MiACJlMH, % o6 

Vrp - saziaHHoe oGteMHoe coAep)KaHHe xpaHcnopTHbix nop, % o6 

Pc . 



rx(.e Pc - njioxHOCxb yrnepo/ia, r/cM^ 

Pc\f - njioxHOCXb CNiecH napGnMOB, r/cM^. 

9. CnocoG no jnoGoMy mj n. 1 - 8, oxjniMaiouiMMCJi xcm, mxo npoMe>Ky ro4H0e 
nsAejnie (jjopMyiox npeccoBanneM. 

10. CnocoG no jiwGoMy \\i n.l - 8 , oTjinHaiomnncH xexi, mxo npoMe>KyxoHHoe 
nWjme 4)opMyKvr numKepnbiM jui i bCM njni nijiMKCpHbiM Ha;iHB0M. 

1 1. CnocoG, no jiK)GoMy \\s ii.i - 10, o untHaK^LMnMCH xcm, mxo b KaMCCXBC CMCcn 
yrjieBOHopoiiOB ncnojn>iyK)i npnpojUJbn"i ra3. 

12. CnocoG no iiK>GoMy \\s n.l -11, oxjinMaiouinficH xcm, hxo oGpaGoxKy b cpeae 
yniCBOiiopOAOB npoBO/in i npn icMncpa rype 750 - 950 °C. 

13. CnocoG no jiK)GoMy ws n.l - 10, oxjnmaiouinMCH xcm, 4X0 a/ih oCpaGoxKM b 
cpe^e yi JieBOiiopoiiOB ncnoiib3y»or, no KpanHefi Mcpe, oamh h3 yrjiCBOAopoziOB 
H3 rpynnbi, BKjnoMaiomcn ancxnjicn, Niexan, 3xaH, nponan, nenxaH, rcKcaH, 
GeH30JT n Hx npon3BOAnbic. 

14. CnocoG no jnoGoviy h3 n.l - 10 hjih 13, oxjiHHaromHHca xcm, hxo oGpaGoxKy 
B cpcAe yrjiCBOAopoAOB npoBOAH i npn xeivinepaxype 550 - 1200 °C. 



15. CnocoG no jiK)GoMy h3 n.l - 14, ox.aM4aK)mHHCH xcm, hxo 
xHMHKOxepMHHecKyK) oGpaGoxKy ocymecxBnaiox b cpeae ra30oGpa3Horo xjiopa. 



16. CnocoG no jiwGoMy h3 n.l - 15, OTaw4aK)iMMMCH tcm, 4to 
XHMHKOxepMMHecKyK) o5pa5oTKy ocymecTBJiHioT npn xeMnepaxype 500 - 1100 

^C. 

17. CnocoG no jiioGoMy m n.l - 16, ornnHaiomMwCH tcm, 4to KapGnA mhh 
KapGHAbi H3 KOTopbix 4>^pMyK)T^ npoMe^KyxoHHOc Tejio, pacnojiaraiOT 
paBHOMCpHO no ero oGi^eMy. 

18. CnocoG no jitoGoMy m n.l - 16, OTJiH4aK)mHMCH tcm, 4to xapGwA hjim 
KapGHflbi, M3 KOTOpbFx (j^opMyioT npoMe>KyT04Hoe Teno, pacnojiaraioT 
HepasHOMepHO no ero oGT>eMy. 

19. YrnepoAHoe xjiopHcroe HBaejTHe, BKjTTOHaiomee yrnepoAHyro ocHosy c 
nanonopaMH h xpaHcnopTHbiMH nopaMH, OTjTH4aiomeec5i tcm, hto oGtCM 
ipaHcnopTHbix nop cocraBJiHer 10 -55 %. 

20. MiAejine no n.l9, OTJiM4aK)meecH xeM, 4to oGi>eM nanonop cocraBnaer 15 - 
50 %. 

21. MBAejine no n.l9 hum 20, OTjiH4aK)meecH tcm, 4T0 Hanonopbi hmciot 
pa3Mep, HaxoAHmnncJi b HHTepBaiie 0,6 - 2,5 hm npn 3tom nonyuinpHHa 
pacnpeAeneHHH nioGoro pa3Mepa ne npeBbimaer 10 % ot cpeAnen BeiinHHHbi 
3Toro pa3Mepa. 

22. Mmamc no JiioGoMy m3 n.l9 -21, 0TnH4aiOLAeecH tcm, 4to Hanonopbi b 
oG'be.Me n3AejiHH pacnpeAejienbi paBHOMepHo. 

23. Il3Aejnie no jnoGoMy m3 n.l 9 -21, OTnH4aK)meecH tcm, 4to nanonopbi b 
oobeNie MiAejiHH pacnpeACJiCHbi nepaBHOMepHO. 



i ■ 



PEOEPAT H30BPETEHM 
"Cnoco6 noxryHeHHH nopHCToro yrjiepoflHoro H3;iejiH^ 
H nopHCToe yrjiepo;iHoe HSflejiHC, nojiyneHHoe 3thm cnocoGoM" 



H3o6peTeHHe othochtch k nojiyHeHmo nopHCTbix yrjiepo;xHbix MaxepHajiOB, 
coaep^amHx jxBa BHjxa nop - nopbi c pasMepOM 6ojiee 100 hm, o6ecneHHBaiomHe 
TpaHcnopT uejieBoro KOMnoHeHxa k nopaM, aicTHBHO ynacTByiomHM b npouecce 
azicop6uHH, H nopbi pasMepoM MCHee 10 hm, oGecneMHBaraiuHe coGcxBeHHO 
azicop6MpyiomyK) cnocoGHOCTS. 

CymHOCTb H3o5peTeHH>i saioiiOHaeTCH b tom, hto b cnocoSe, sioiiOHaioiJueM 

CjDOpMOBaHHe 3arOTOBKH C TpaHCnOpXHOH nOpHCTOCTbK) H o6pa30BaHHe B Heif 
HaHOnOpHCTOCTH B XO^e XepMOXHMHHeCKOH 06pa60TKH, yCJlOBRH (i)OpMOBaHHH 
3arOTOBKH C TpaHCnopXHOH nOpHCJOCTblO Bbl6HpaK)T XaK, MT06bI C03AaTb H3Aejiiia 

c 3aj[iaHHbiM pa3MepoM HaHonop, hx pacnpeAejieHHCM b oG-bCNie mjxennR h 
oGijeMOM nop , 

HcxoA^ H3 xeopeTHMecKHx H 3KcnepHMeHTajibHbix naHHbix HaH^eHbi 
napaMexpbi jum cosjianviH viijXQnviH c peryjiHpyeMOH HaHonopHCTOCXbK), a HMenHO 
: XHn Kap6H>aa, BejiHMHHa nopwcxocxH, kojihmccxbo BBOiiHMoro npw c|)opMOBaHHH 
nHpoyrjiepoAa. 

H3Ae;iHe, nonyMeHHoe cnoco6oM, corjiacHO H3o6pexeHHio, HMeex 
aHCKpexHbiH pa3Mep o^^iHoro \\m\ necKonbKHX XHnoB Hanonop b HHxepBajre 0,6 - 
2,5 HM c oxKJiOHeHHeM ox cpeiiHero 3HaHeHH5! jui^ Ka>Kj[ioro h3 pa3MepoB ne Gojiee 
10 %. Bo3MO>KHbi BapuaHXbi c paBHOMepHopacnpe/iejieHHOH h 
HepaBHOMepHopacnpe^ExejieHHOM b oSteMe HaHonopHCxocxbio. 



2c.n.(t)-jibi, 2l3.n.(t)-Jibi J xaGii. 



